This paper investigates the significance of an intertemporal relation between expected returns on countries' stock market portfolios and their risk exposures to the world market portfolio. We find that the intertemporal risk-return relation differs significantly under different currency denominations. The slope coefficient is the largest at around seven when the returns are denominated in Japanese yen, moderate at about five when the returns are denominated in the Canadian or US dollars, and the smallest at around three when the returns are denominated in pound or euro and its predecessors. The ranking of the risk-return coefficients across different currency denominations remains the same when we replace country equity indices with global industry portfolios in estimating the intertemporal relations, when we change the return frequency from monthly to daily, and when we consider different specifications for the conditional covariance process.
Introduction
The intertemporal relation between risk and return in the stock market has been one of the most extensively studied topics in financial economics. In a seminal paper, Merton (1973) derives an intertemporal capital asset pricing model (ICAPM) for a single economy. According to this model and under constant investment opportunity, the conditional expected excess return on a stock or stock portfolio is proportional to its covariance with the market portfolio return in that economy, with the slope coefficient reflecting the average relative risk aversion of market investors. The literature has examined this intertemporal relation extensively within the single economy framework. 1 In a financially integrated international economy, the benefit of international diversification suggests that investors should hold the global market portfolio instead of a country-specific market portfolio. Accordingly, the expected excess return on a stock or stock portfolio should be proportional to its covariance with the global market portfolio return. In this paper, we investigate the significance of the risk-return tradeoff in an international ICAPM framework and estimate the magnitude of the average risk aversion to the world market portfolio. More importantly, we measure how this risk aversion estimate varies with different currency denominations.
A key difference in the global economy is that investing in foreign stocks incurs exposure to exchange rate risk. Even if investors can trade foreign stocks without incurring much extra cost than trading domestic stocks in an integrated global financial market, converting investments in the foreign stocks to domestic consumption faces the exchange rate risk between the two economies. In a world with financial market integration but goods market segmentation, investors can invest globally but their consumption is limited mainly to their local currencies. In this paper, we explicitly recognize the role of exchange rate risk when estimating the intertemporal risk-return relations in international economies. On the one hand, we assume international financial market integration among the industrialized countries, and link the expected excess returns of industrialized country or industry portfolios to their conditional covariance with the global market portfolio, with one common proportionality coefficient. On the other hand, we allow this common coefficient to differ when we estimate the intertemporal risk-return relations under different currency denominations. The difference in the coefficient estimates reflects the degree of goods market segmentation and the pricing of exchange rate risk. More importantly, it also reflects the differences in risk preferences among consumers that are limited to consume in their local currencies.
In contrast to our focus on the intertemporal relation variation across different currency denominations, many empirical works on international capital asset pricing ignore the exchange rate risk and its implications for potentially different risk-return relations under different currency denominations. Empirical studies either focus on the risk-return relation under one currency denomination (e.g., the US dollar) or assume that the same risk-return relation holds across all currency denominations. 2 The motivation of these studies can go back to Solnik (1974) , who does not give an explicit role for the exchange rate by imposing a special correlation structure, 3 or to Grauer, Litzenberger, and Stehle (1976) , who assume that purchasing power parity holds. In reality, however, although the financial markets are becoming increasingly integrated globally, goods transportation is still costly and labor mobility remains limited. Consumption risk sharing is incomplete. As a result, real exchange rate persistently deviates from the parity condition, with the deviations both large and volatile (Rogoff (1996) ). Furthermore, the nominal exchange rate movement often defies the prediction of the uncovered interest rate parity, showing that the exchange rate is not only priced, but risk premium is also time-varying. 4 We start our analysis using monthly data from January 1970 to December 2004 on the MSCI global index returns and returns on seven equity indices for the G7 countries. First, we compute monthly returns on the eight indices based on one currency denomination. We calculate the excess returns as the index return minus the short-term interest rate in that currency. Second, we estimate the conditional covariances between the excess returns on the world market portfolio and the excess returns on the seven country indices using a bivariate GARCH specification. Third, we estimate the common relation of the seven simultaneous equations implied by the international version of the intertemporal capital asset pricing model between the expected excess returns on the seven country indices and the corresponding conditional covariances. We repeat the above procedure and estimate the intertemporal risk-return relation under each of the seven currency denominations.
Under each currency denomination, one common slope applies to all seven risk-return equations, as suggested by the global financial market integration. However, we allow the coefficient estimates to be different when we estimate the relation under different currency denominations, capturing the potential impact of differences in risk preferences and goods market segmentation.
Under all seven currency denominations, the risk-return coefficient estimates are positive and statistically significant. Nevertheless, the coefficient estimates are quite different under different currency denominations, showing the significance of goods market segmentation and differences in risk preferences for consumers in different economic regions. The risk-return coefficient estimate is the highest at about seven when returns are denominated in Japanese yen, suggesting that investors who consume mainly in yen-denominated goods ask for the highest return for the same risk level. By comparison, the coefficient estimates are the lowest at around three when the returns are denominated in pound or euro and its predecessors. The coefficient estimates are around five when the returns are denominated in either Canadian or US dollars. The coefficient differences across the three economic regions are statistically significant.
To study whether country-specific risks are priced in addition to the global portfolio, we regress the country index returns on the global index returns and use the residuals to denote country-specific risks. Then, we estimate the conditional covariance between the country index returns and the residual risks in that country.
We add this covariance term to the simultaneous equations and test whether the coefficient estimates on this term are statistically significant. The coefficient estimates on this covariance term are insignificant in all cases, suggesting that the G7 countries are integrated financially. Nevertheless, with or without this residual term, the slope coefficient estimates on the covariance with the global index returns are always statistically significant, but different in magnitude under different currency denominations. The ranking of the coefficient estimates does not change whether we add the covariance term with the country-specific risk or not.
In a world with financial integration but goods segmentation, the intertemporal risk-return relation does not depend on how the financial securities are grouped into different portfolios, but depends on the currency denomination under which the returns are computed for these portfolios. To emphasize this point, we reestimate the intertemporal risk-return relation using monthly data on global industry portfolios. Datastream provides return data on 24 global industry portfolios and a global market portfolio on industrialized countries.
We postulate that the expected excess returns on these industry portfolios are proportional to their conditional covariance with the global portfolio return, with the coefficient common among all industry portfolios but different across different currency denominations. The estimation results confirm our hypothesis. Under each currency denomination, the common slope estimate from the 24 industry portfolios is similar to the estimate from the seven country-index portfolios. Across different currency denominations, the coefficient estimates maintain the same ranking, with the coefficient on yen the largest, followed by Canadian and US dollars, and then by the European currencies.
For robustness check, we repeat the estimation using daily return data on both country-index portfolios and industry portfolios. We also consider different GARCH specifications and different distributional assumptions in the conditional covariance estimation. In each case, the coefficient estimates on the covariance with the world market portfolio remain similar and the rankings remain the same across different currency denominations.
Therefore, as our key contribution to the literature, we explicitly address the pricing of currency risk and show that the risk-return relation differs under different currency denominations. On the surface, the estimation shows that currency risks are priced, a result that is also obtained from studies on, for example, uncovered interest rate parity. In a deeper level, our results reveal the different risk attitudes and pricing among investors that consume in different currency-denominated economies. Taken together, our study highlights the fact that exchange rate dynamics are neither exogenously given, nor tangential to asset pricing, but rather very informative about the pricing differences across different economies.
The rest of the paper is structured as follows. The next section describes the data set and the estimation methodology. Section 3 presents the results based on monthly returns on country-index portfolios. Section 4 discusses the results based on monthly returns on global industry portfolios. Section 5 performs robustness analysis by re-estimating the relations using daily returns and by considering alternative specifications for the conditional covariance estimation. Section 6 concludes.
Data and estimation

Data
We estimate the intertemporal risk-return relation using both country-index portfolio returns and industry portfolio returns. The monthly data on country index portfolio returns are from MSCI on the G7 countries:
the United States, Canada, Japan, the United Kingdom, Italy, Germany, and France. MSCI also provides a monthly global market index portfolio, which we use as the world market portfolio risk factor. The monthly data are from January 1970 to December 2004. We download the country index data both in dollar denominations and in their respective local currencies, and compute the monthly log returns. The difference between the dollar return and the local currency return on each index equals the return on the dollar price of the local currency. We use these currency return series to convert dollar returns on all seven country-index portfolios into returns on each of the other six currency denominations. The daily returns on country indices and the world market portfolio are from Datastream, covering the period from January 2, 1973 to December 31, 2004.
The industry portfolio data are also from Datastream, which provides 24 global industry portfolios constructed for industrialized countries. Global industry returns are formed by the market capitalization weighted average of local industry returns. Data for the industry portfolios are available in both daily and monthly frequency for the same sample period. To compute excess returns, we use the short-term riskfree rate from each currency, collected from various sources to match our sample period on the country and industry portfolios.
Appendix A reports the sample estimates of mean, standard deviation, skewness, excess kurtosis, and the Jarque-Bera (JB) statistics for the monthly excess returns (in annualized percentages) on the country and global index portfolios under each of the seven currency denominations. The statistics show substantial variation across different currency denominations, implying a significant impact of exchange rates on the country and global portfolio returns. The return skewness estimates are generally small, but the excess kurtosis statistics are high and significantly different from zero in most cases. The JB statistic is a formal statistic for return non-normality based on the skewness (S) and excess kurtosis (K) estimates,
with T denoting the number of observations. The JB statistic has a Chi-square distribution with two degrees of freedom under the null of normal distribution, with the critical values at the 10%, 5%, and 1% significance level being 4.61, 5.99, and 9.21, respectively. The JB statistics indicate strong rejection of the normality assumption for the excess returns on most country-index portfolios. The non-normality in daily returns are even stronger. To save space, we do not report the summary statistics on the 24 industry portfolios and the daily returns. They are available upon request.
Estimating conditional covariances
Under each currency denomination, we estimate the conditional covariance between excess returns on a (country-index or industry) portfolio i and the global market portfolio m using a bivariate GARCH specification:
where R i,t and R m,t denote the time-t excess returns on portfolio i and the market portfolio m over a riskfree rate, respectively. First, we use an AR(1) specification to demean the excess returns. Then we define each element of the conditional covariance matrix as a GARCH(1,1) process. With E t [·] denoting the conditional expectation operator, σ 2 i,t+1 , σ 2 m,t+1 , and σ im,t+1 denote the time-t conditional forecasts of the return variance and covariance from time t to time t + 1. The GARCH specifications in equations (1) to (5) do not arise directly from the asset pricing model, but they provide a close and parsimonious approximation of the form of heteroscedasticity typically encountered with economic time-series data (Bollerslev, Engle, and Wooldridge (1988) ). The specifications in equations (1) to (5) are direct multivariate generalizations of univariate GARCH models of Engle (1982) and Bollerslev (1986) .
We estimate the multivariate GARCH specification by maximizing the likelihood function of the return innovations. The likelihood functions are often specified assuming normal return innovations, but given the strong evidence on stock return non-normalities, our estimation considers a more general distribution for the return innovation that accommodates return fat tails. We assume that the conditional distribution of the return innovation follows a bivariate Student-t distribution. Using ε t and Σ t to denote the bivariate demeaned excess return vector and the conditional covariance matrix forecasts,
the bivariate Student-t density is
where F t−1 denotes the time (t − 1) filtration, Γ(.) denotes the gamma function, and v is the degree of freedom, which controls the tail behavior of the t-distribution. Thus, we can write the log-likelihood function as
where Θ denotes the vector of parameters in the specifications (1) to (5) and T denotes the number of monthly (or daily) observations for each series. Bollerslev (1987) , Hsieh (1989a,b) , and Nelson (1991) , among others, use fat-tailed distributions such as the student-t and the generalized error distributions in GARCH model estimations for stock returns and exchange rates.
We also investigate whether country-specific risks are priced after controlling for the global market portfolio. For this purpose, we first regress returns on each country-specific portfolio k on the global market portfolio,
where both returns are denominated in country-k currency and the regression residual E k,t captures the countryspecific risk that is orthogonal to the global market portfolio. Then, under each currency denomination k, we estimate the conditional covariance between each country-index or industry portfolio, i, with the countryspecific risk factor E k,t using an analogous bivariate GARCH specification. We label this covariance as ω ik,t .
We repeat the estimation procedure for each of the seven country-index portfolios and the 24 industry portfolios, and for each portfolio under each of the seven currency denominations, under both monthly and daily frequency, altogether 868 estimations. These estimations generate a large amount of parameter estimates and statistics. To save space, we only report some results for illustration. Appendix B reports the maximum likelihood estimates of v, the corresponding t-statistics, and the Wald test results for monthly returns on the country-index and world market portfolios. The Wald test is constructed under the null hypothesis of return normality: 1/v = 0. As can be seen from the p-values of the Wald statistics, the null hypothesis of return normality is generally rejected in favor of the student-t distribution.
Appendix C presents the parameter estimates for the conditional covariances between monthly returns on the country-index portfolios and the global market portfolio under each of the seven currency denominations.
The persistence of the conditional covariance dynamics on each series is measured by the sum of γ im 1 and γ im 2 . The results indicate that the conditional covariances are highly persistent for portfolios on Japan, UK, US, and Canada. For example, the sum of γ im 1 and γ im 2 is in the range of 0.93 to 0.99 for Japan, and 0.94 to 0.98 for UK. The persistence estimates are lower for portfolios on Germany, France, and Italy. These patterns hold across all currency denominations.
Estimating the intertemporal coefficients
Given the conditional covariance estimates under each currency denomination, we estimate the intertemporal risk-return relations using the following set of simultaneous equations,
where k denotes the currency denomination and n denotes the number of portfolios and also the number of simultaneous equations in the estimation, which is seven when using country-index portfolios and 24 when using industry portfolios. In equation (10), we constrain the slope coefficients (A k , B k ) under each currency denomination to be the same across all n portfolios for internal consistency. Nevertheless, we allow the intercept C k i to differ across different portfolios. We use deviations of the intercept estimates from zero as a test against the validity and sufficiency of our risk-return specification. Furthermore, we allow all coefficients to differ under different currency denominations. From the different parameter estimates, we infer the pricing of exchange rate risk and the different risk preferences for investors in different economies.
We estimate the system of simultaneous equations using a weighted least square method that allows us to place constraints on coefficients across equations. We compute the t-statistics of the parameter estimates accounting for heteroskedasticity and autocorrelation as well as contemporaneous cross-correlations in the errors from different equations. The estimation methodology can be regarded as an extension of the seemingly unrelated regression method. Appendix D provides further details on the estimation.
To test the statistical significance of the differences between coefficient estimates under different currency denominations, we also pool all the estimated equations under different currency denominations together and estimate the covariance matrix of all the parameter estimates simultaneously, accounting for heteroskedasticity, autocorrelation, and contemporaneous cross-correlations in the errors from all the equations.
Evidence from G7 country-index portfolios
Under the assumption of financial integration, we first estimate the simple intertemporal relation between the country-index excess returns and their conditional covariance with the global index portfolio under each The intercept estimates are all small and statistically insignificant regardless of currency denomination, suggesting that one global risk factor explains well the cross-sectional differences in country-index portfolio returns. The abnormal excess returns from each country portfolios are not statistically different from zero.
To gauge the statistical significance of the slope coefficient differences under different currency denominations, the last panel in Table 1 reports the t-statistics on pair-wise differences between the slope coefficient estimates. The statistics confirm our classification of the three broad economic regions. The coefficient estimate on yen is significantly higher than the coefficient estimates on all other currency denominations. The coefficient estimates under Canadian and US dollar denominations are significantly higher than the estimates from the four European currencies. On the other hand, the coefficient estimates between the two dollar denominations and the estimates among the four European currencies are not significantly different from one another.
To investigate whether country-specific risks are priced in addition to the global risk factor, we also estimate the following simultaneous equations:
where ω ik,t measures the conditional covariance between the country-i portfolio excess return and the countryk residual risk factor. A significant estimate for the common slope B k would suggest that country-specific risks are also priced. Table 2 reports the results on (12) under each of the seven currency denominations. The slope estimates on the country-specific risk factors are not statistically significant under any of the seven currency denominations, suggesting that country-specific risks are not priced.
[Insert 
Evidence from global industry portfolios
With financial integration, we do not need to form country-specific portfolios in our investment, nor do we need to form country-specific portfolios in estimating the risk-return relation. It is the currency denomination that generates the different coefficient estimates, not how the portfolios are formed. In principle, any ways of forming portfolios should generate similar results for the risk-return relation. To emphasize this principle and to check the robustness of our findings, we re-estimate the risk-return relation using 24 global industry portfolios. The estimation proceeds analogously to that in the previous section except that now the system of simultaneous equations has 24 instead of seven equations. Table 3 reports the common slope estimates from the global industry portfolios, as well as the t-statistics on the differences across different currency denominations. The first panel assumes financial integration and hence does not include the country-specific risk factors. The second panel allows for the country-specific risk factors in the estimation; nevertheless, the common slope estimates on the covariance with the country-specific risk factors are not statistically significant in any currency denominations. In contrast, the common slope estimates on the global market portfolio risk factor are strongly significant. More importantly, the common slope estimates on the global market portfolio differ across different currency denominations. The rankings of the estimates and the statistical significance of their differences are similar to those obtained from countryindex portfolios. The risk-return coefficient is the highest at about seven under yen denomination, around five under Canadian and US dollars, and below four under European currencies. We allow the intercepts to differ across different industry portfolios, but none of the intercept estimates are statistically significant. We do not report the intercept estimates to save space.
Robustness analysis
For robustness check, we repeat the analysis by using daily returns and by considering different GARCH specifications for the conditional covariance estimations. The results are robust to these variations.
Risk-return relations in daily frequency
To investigate how the investment horizon affects the risk-return relation, we re-estimate the conditional covariances and the simultaneous equations in daily frequency. Table 4 reports the common slope estimates with and without the country-specific risk factors, using both country-index portfolios and industry portfolios. The results are similar to those obtained from monthly returns. The slope coefficient estimates on the covariance with the global market portfolio are all strongly significant, but the estimates on the country-specific risk remain insignificant even with daily data. The intercept estimates are all insignificant and hence not reported.
The risk-return coefficient estimates with respect to the global market portfolio maintain the same ranking across different currency denominations.
Alternative GARCH specifications
Since the conditional variance and covariance of stock market returns are not observable, different approaches and specifications used in estimating the conditional variance and covariance could lead to different conclusions. In the previous sections, we use the bivariate GARCH(1,1) specification in equations (1) to (5) to obtain conditional variance and covariance estimates. In this section, we consider an alternative specification that allows downward return movements and upward return movements to have different impacts on the conditional volatility forecasts:
where I − i,t is an indicator function that equals one when ε i,t is negative and zero otherwise. The indicator function generates an asymmetric GARCH effect between positive and negative shocks (Glosten, Jagannathan, and Runkle (1993) ). The parameters in equations (13) to (17) are estimated by maximizing the log-likelihood function given in equation (8). The covariances between portfolio returns and country-specific risk factors are estimated analogously by replacing the global portfolio R m with the country-k specific risk factor E k .
We use the conditional covariances obtained from the above asymmetric GARCH specification to reestimate the system of simultaneous equations. Table 5 reports the slope estimates and t-statistics. The four panels represent four cases based on whether we use country-index portfolios or industry portfolios and on whether we include the country-specific risk factors. The estimates in the four panels yield the same conclusions as from our previous estimations. The common slope estimates (A k ) on the covariance with the global market portfolio returns are all positive and statistically significant, but the magnitudes of the estimates differ considerably under different currency denominations. Again, we can classify the seven currencies into three broad economic regions, with the coefficient the highest under yen denomination, moderate under Canadian and US dollars, and the lowest under the European currencies. When the covariances with the country-specific risk factors are included, the slope estimates (B k ) are all statistically insignificant, again evidence for international financial market integration. To save space, we do not report the intercept estimates, none of which are statistically significant.
[Insert Table 5 
Conclusion
In this paper, we investigate the role of currency denomination in the intertemporal risk-return relation among industrialized countries. Similar to previous findings, our estimation shows that the financial markets of the industrialized countries are integrated. We obtain significant pricing coefficient estimates on the global index, but insignificant estimates on country-specific risk factors.
Different from the literature, however, we neither assume that purchasing power parity and uncovered interest rate parity hold, nor do we focus on the risk-return relation under one currency denomination such as the US dollar. Instead, the focus of our study is to analyze whether the risk-return tradeoff differs under different currency denominations. The answer to this question is affirmative. The risk-return coefficient is the largest at around seven when the returns are denominated in Japanese yen, the smallest at around three to four when the returns are denominated in European currencies, and in the middle at about five to six when the returns are denominated in the Canadian or US dollars. The estimates stay in the same range and the rankings remain the same when we replace country equity indices with industry portfolios in estimating the intertemporal relations, when we change the return frequency from monthly to daily, and when we consider different specifications for the conditional covariance process, suggesting that our findings are robust.
The different risk-return coefficient estimates illustrate that the exchange rate risk is priced, and that although the international financial markets are integrated, significant segmentation remains in the international goods market. Investors can invest globally, but they are mostly constrained to consume locally. Therefore, we can identify the risk preference differences for the world market portfolio across different economies by exploiting the information content in the exchange rates. Our study shows that exchange rate dynamics are neither exogenously given, nor tangential to asset pricing, but rather very informative about the pricing differences of the global market portfolio across different economies.
Appendix A. Summary statistics of portfolio returns
This table presents the mean, standard deviation, skewness, excess kurtosis, and the Jarque-Bera (JB) statistics of monthly excess returns, in annualized percentages, on the country and world portfolios under each of the seven currency denominations. The excess return is computed as the difference between the index return in a currency denomination and the short-term riskfree rate in that currency. 
Appendix C. Maximum likelihood estimates of the conditional covariances
The following table reports the maximum likelihood estimates of the parameters that govern the dynamics of the conditional covariance between the excess returns on country-index portfolios and global market portfolios, 
Appendix D. Estimation of a system of simultaneous equations
Consider a system of n simultaneous equations, of which the typical ith equation is
where y i is a N × 1 vector of time-series observations on the ith dependent variable, X i is a N × k i matrix of observations of k i independent variables, β i is a k i × 1 vector of unknown regression coefficients to be estimated, and u i is a N × 1 vector of random disturbance terms with mean zero. Parks (1967) proposes an estimation procedure that allows the error term to be both serially and cross-sectionally correlated. He assumes:
where ε it are zero-mean random variables satisfying the conditions:
(D3) Equation (D1) can then be written as
with u i = P i ε i , where ε i is a N × 1 random vector with E(ε i ε ⊤ i ) = σ ii I and
Under this setup, Parks presents a consistent and asymptotically efficient three-step estimation technique for the regression coefficients. The first step uses single equation regressions to estimate the parameters of autoregressive model. The second step uses single equation regressions on transformed equations to estimate the contemporaneous covariances.
Finally, the Aitken estimator is formed using the estimated covariance,
where Ω ≡ E[uu ⊤ ] denotes the general covariance matrix of the innovation. Table 1 The risk-return relation under different currency denominations Entries report the estimates and t-statistics (in parentheses) of the following simultaneous equations under each currency denominations,
for k = 1, · · · , 7, where R k i,t+1 denotes the excess return in the country-i index portfolio denominated in the kth currency, and σ k im,t+1 denotes the time-t forecast of the conditional covariance between R k i,t+1 and R k m,t+1 , the excess return on the market portfolio. The estimation is based on monthly returns (in percentages) from January 1970 to December 2004. We also report in the last panel the t-statistics on the pair-wise differences between the slope estimates (A k − A i ) under different currency denominations. Table 2 The pricing of country-specific risks Entries report the estimates and t-statistics (in parentheses) of the following simultaneous equations under each currency denominations,
for k = 1, · · · , 7, where R k i,t+1 denotes the excess return in the country-i index portfolio denominated in the kth currency, σ k im,t+1 measures the conditional covariance between the excess return and the global market portfolio, and ω ik,t+1 measures the conditional covariance between the country-i portfolio excess return and the country-specific risk E k,t+1 , which is defined as the residual by regressing the country portfolio return on the global portfolio return, both under currency k denomination. The estimation is based on monthly returns (in percentages) from January 1970 to December 2004. We also report in the last panel the t-statistics on the pair-wise differences between the slope estimates (A k − A i ) under different currency denominations. Table 3 Estimating the risk-return relation using industry portfolios Entries report the slope estimates and t-statistics (in parentheses) of the following simultaneous equations under each currency denominations,
for k = 1, · · · , 7, where R k i,t+1 denotes the excess return in the industry-i portfolio denominated in the kth currency, σ k im,t+1 measures the conditional covariance between the excess return and the global market portfolio, and ω ik,t+1 measures the conditional covariance between the industry-i portfolio excess return and the country-specific risk E k,t+1 , which is defined as the residual by regressing the kth country portfolio return on the global portfolio return, both under currency k denomination. The estimation is based on monthly returns from January 1973 to December 2004. We also report the t-statistics on the pair-wise differences between the slope estimates (A k − A i ) under different currency denominations. for k = 1, · · · , 7, where n = 7 for country-index portfolios and 24 for industry portfolios, R k i,t+1 denotes the excess return in the ith (country or industry) portfolio denominated in the kth currency, σ k im,t+1 measures the conditional covariance between the excess return and the global market portfolio, and ω ik,t+1 measures the conditional covariance between the industry-i portfolio excess return and the country-specific risk E k t+1 , which is defined as the residual by regressing the kth country portfolio return on the global portfolio return, both under currency k denomination. The estimation is based on daily returns from January 2, 1973 to December 31, 2004. , i = 1, 2, · · · , n for k = 1, · · · , 7, where n = 7 for country-index portfolios and 24 for industry portfolios, R k i,t+1 denotes the excess return in the ith (country or industry) portfolio denominated in the kth currency, σ k im,t+1 measures the conditional covariance between the excess return and the global market portfolio, and ω ik,t+1 measures the conditional covariance between the industry-i portfolio excess return and the country-specific risk E k t+1 , which is defined as the residual by regressing the kth country portfolio return on the global portfolio return, both under currency k denomination. The conditional covariances are estimated based on an asymmetric GARCH specification. 
